Stimulating basal mitochondrial respiration decreases doxorubicin apoptotic signaling in H9c2 cardiomyoblasts.
Doxorubicin (DOX) is currently used in cancer chemotherapy, however, its use often results in adverse effects highlighted by the development of cardiomyopathy and ultimately heart failure. Interestingly, DOX cardiotoxicity is decreased by resveratrol or by physical activity, suggesting that increased mitochondrial activity may be protective. Conversely, recent studies showed that troglitazone, a PPARγ agonist, increases the cytotoxicity of DOX against breast cancer cells by up-regulating mitochondrial biogenesis. The hypothesis for the current investigation was that DOX cytotoxicity in H9c2 cardiomyoblasts is decreased when mitochondrial capacity is increased. We focused on several end-points for DOX cytotoxicity, including loss of cell mass, apoptotic signaling and alterations of autophagic-related proteins. Our results show that a galactose-based, modified cell culture medium increased H9c2 basal mitochondrial respiration, protein content, and mtDNA copy number without increasing maximal or spare respiratory capacity. H9c2 cardiomyoblasts cultured in the galactose-modified media showed lower DOX-induced activation of the apoptotic pathway, measured by decreased caspase-3 and -9 activation, and lower p53 expression, although ultimately loss of cells was not prevented. Treatment with the PPARγ agonist troglitazone had no effect on DOX toxicity in this cardiac cell line, which agrees with the fact that troglitazone did not increase mitochondrial DNA content or capacity at the concentrations and duration of exposure used in this investigation. Our results show that mitochondrial remodeling caused by stimulating basal rates of oxidative phosphorylation decreased DOX-induced apoptotic signaling and increased DOX-induced autophagy in H9c2 cardiomyoblasts. The differential effect on cytotoxicity in cardiac versus breast cancer cell lines suggests a possible overall improvement in the clinical efficacy for doxorubicin in treating cancer.